Diarrhea is one of the most common problems in sled dogs during long-distance races. 11 This study was undertaken to identify some of the infectious agents associated with diarrhea in dogs competing in the Iditarod Trail Sled Dog Race, a 1,150-mile-long race in Alaska.
Salmonella sp. can be a cause of enteritis and diarrhea in dogs, but can also be isolated from the feces of clinically normal dogs. This can confuse the interpretation of the significance of Salmonella isolation, particularly in diarrheic animals. A number of studies have investigated the prevalence of Salmonella shedding in normal, asymptomatic dogs. [5] [6] [7] [8] [9] [10] [12] [13] [14] Despite differences in geography and time, many studies have found that the prevalence was approximately 1-4%. Previous studies found a prevalence of 1.2% in rural dogs in eastern Washington in 1951. 6 In another large-scale survey, a Salmonella prevalence of 3.45% in feces was reported in Germany from 1975 to 1994. 14 In Nigeria, a prevalence of 1.0% was reported, 8 and in Italy, a prevalence of 2.4%. 10 In a study of 1,626 asymptomatic dogs in Florida in 1951, Salmonella was isolated from 15%. 5, 9 In contrast to these studies, a markedly higher prevalence in normal, asymptomatic Alaskan sled dogs is reported here. The Salmonella prevalence was similar in diarrheic dogs during a long-distance sled dog race and was not significantly different from the prevalence in asymptomatic dogs during the race.
Feces from 26 normal, asymptomatic dogs (2 dogs from 13 teams) were collected before the 1996 Iditarod Trail Sled Dog Race. During the race, fecal samples from 30 diarrheic dogs and 23 nondiarrheic dogs were obtained. The diarrheic samples came from 21 different teams, with a maximum of 3 dogs per team sampled. The nondiarrheic samples were obtained from 14 teams; again, feces were collected from a maximum of 3 dogs per team. Samples were collected at 4 different checkpoints, located at the beginning and midportions of the route. Specimens were procured from freshly defecated feces if available, or by rectal insertion of a gloved, lubricated finger, and were deposited into sterile Whirl-Pak bags. The condition of the diarrheic feces was recorded as mild, mucoid, bloody, or liquid. Samples were kept cool but were not allowed to freeze during shipment to the diagnostic laboratories. Fecal samples were tested for a panel of enteropathogens, including Salmonella, Campylobacter, Clostridium perfringens type A enterotoxin, rota, co-rona, and parvoviruses, Giardia, Cryptosporidium, coccidia, and helminths, but only Salmonella results will be reported in this study.
Approximately 1 g of feces was incubated overnight (18-24 hr) at 37 C in sodium selenite enrichment broth (BBL), a followed by plating on brilliant green agar a and on modified lysine iron agar 1 according to standard techniques. 3 Isolates were grouped by the agglutination method and were sent to the National Veterinary Services Laboratory, Ames, Iowa, for serotyping.
Twenty-six normal asymptomatic dogs representing 13 teams were sampled during a routine prerace veterinary inspection. Of these, Salmonella was isolated from 18/26 (69%). Most of the isolates (13) were S. typhimurium or S. typhimurium (copenhagen). Two dogs were infected with two serotypes (S. infantis and S. typhimurium [copenhagen]; S. reading and S. hadar) ( Table 1) .
During the race, 30 dogs with diarrhea were sampled and 19 of these were positive for Salmonella (63%). Of these isolates, 10 were S. typhimurium or S. typhimurium (copenhagen). Of the nondiarrheic dogs, 13/23 (57%) were Salmonella-positive (all S. typhimurium or S. typhimurium [copenhagen]). Chi-square analyses of these 3 groups for Salmonella prevalence show no significant differences. Additionally, no association was found between serotypes and diarrhea.
Finishing times of each team were recorded and compared by logistic regression with the presence of Salmonella. No significant association was found. Moreover, no association was found between the type of diarrhea (mild, mucoid, bloody, or fluid) and the isolation of Salmonella. In addition, no association was found between the type of diarrhea and Salmonella serotypes.
These results show a surprisingly high prevalence of Salmonella in Alaskan sled dogs compared to the prevalence reported in other dogs. Salmonellosis is also known to be common in racing greyhounds. A study of greyhounds in Florida in 1951 found a prevalence of 36.5%. 5, 13 In 1993, Stone et al. 12 reported Salmonella in feces from 11% of asymptomatic greyhounds and 76% of diarrheic greyhounds. They also identified a high prevalence in the dogs' food, which consisted of raw meat from rendering plants. 4 It is not clear from their study, or from this study, if the dogs are actually colonized by Salmonella or if the dogs are passive carriers in which food-borne Salmonella is transiently passing through the intestines.
In our study, no association was seen between the isolation of Salmonella and clinical diarrhea. This poses a perplexing diagnostic problem. Clearly, the isolation of Salmonella from a diarrheic sled dog is insufficient to make a diagnosis of Salmonella-induced enteritis.
It should be noted that this study only identified the presence or absence of Salmonella after broth enrichment. It is possible that clinical disease correlates with high numbers of Salmonella organisms per dog. It is also possible that Salmonella can synergize with other factors, such as stress or other infectious agents, to produce clinical disease. The cause of this high Salmonella prevalence is not known, but it may reflect feeding practices. A study of sled dogs from Fairbanks, Alaska, in 1965 found no dogs (out of 56 sampled) with Salmonella. 2 A study of sled dogs from Barrow, a rural Alaskan community, in 1955 found that only 7% (6 out of 86) were positive. 7 It is likely that these dogs were fed diets of locally obtained feeds, such as carcasses of trapped fur-bearing animals and fish. Currently, racing sled dogs are fed diets composed of mixtures of foods to ensure palatability and high caloric intake during races. These mixtures often include commercial, high-fat dog foods mixed with beef, horse, lamb, fish, and fat. 11 Some of this feed also includes rendering plant meat. Although chickens are not commonly fed during races due to low palatability, they are often fed as part of a maintenance diet at the home kennels (K. Schmidt, personal communication). It is not uncommon for cooking times and temperatures to vary when preparing meat products for inclusion in sled dog feed; therefore, the potential for consumption of contaminated materials is present.
The high prevalence of Salmonella reported here may have significant public health implications. Sanitation is often low in rural Alaska and in villages. Particularly on the trail, running water for washing of hands or cooking utensils may be scarce or unavailable. Cases of salmonellosis are occasionally seen in mushers and in villagers (M. Beller, personal communication). A definitive link to dogs or to contact with dog food has not been shown in these human cases; however, the high prevalence of Salmonella should heighten awareness for improved sanitation and feeding practices.
